
Quantum Mechanics 

Schrödinger equation 
 

Problem 1.- Write the Schrödinger equation in spherical coordinates for the potential 
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Solution: In three dimensions and using spherical coordinates, the Schrödinger equation has the 

form 
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With the potential function given, the equation will have the specific form: 
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To solve the equation, we could start by separating variables and solving the angular part first. 

 

 

Problem 2.- Write the Schrödinger equation in spherical coordinates for the potential 
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Solution: The Schrödinger equation in spherical coordinates for the potential given is: 
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Problem 3.- Find the eigen energies of the Hamiltonian: 
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Solution: To find the eigen energies, we make the determinant of H-EI zero: 
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Problem 4.- Find the eigen energies and eigen functions of the Hamiltonian: 

 

















=

500

002

020

oEH   

 

Solution: To find the eigen energies, we make the determinant of H-EI zero: 
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This translates into an algebraic equation: 
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For each eigen energy there will be one eigenvector: 

 

For E = 5Eo 
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Notice that the eigenvector is already normalized. 

 

For E = 2Eo  
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The factor 
2

1
is necessary to normalize the eigenvector. 

For E = -2Eo 

 

















−=→=
































+ 0

1

1

2

1
0

2500

022

022

3ψ

z

y

x

EE

EE

EE

oo

oo

oo

 

 

 

 



Problem 5.- Find the eigen energies of the Hamiltonian 
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What happens if 0=δ ? 

 

Solution: To find the eigen energies of the Hamiltonian we look for values of E that make the 

determinant of H-EI equal to zero 
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Solving for E 
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If 0=δ  the solutions would be: oEE =  and oEE 2=  

 


